Diagnosis. The search for diagnostic brain imaging biomarkers is rationally based on topographical selectivity of the major dementing pathologies. For example, the frontal-temporal regions are affected in primary tauopathy and limbic structures are targeted, followed by isocortical association areas seven in Alzheimer's disease (AD), a primary amyloidopathy. Overlap with age-related atrophy in regions such as the hippocampus and heterogeneity in topographical predilections, however, reduces specificity and sensitivity of imaging biomarkers. The search for such biomarkers in AD has focussed on the medial temporal structures and hippocampal volume has been 30 and 40% smaller in AD subjects in many studies. Sensitivity and specificity, however, remain problematic when this is the only structure measured. Functional imaging techniques such as PET and SPECT in the resting state reliably show decreases in parietal-temporal blood flow or metabolism in about 80% of AD subjects. To be clinically useful, diagnostic techniques must exceed the 80-90% accuracy achievable by using standardized clinical criteria. A combination of volumetric and functional measures can achieve higher diagnostic accuracy but with increased imaging costs.
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Early detection of AD. Neuroimaging biomarkers may also assist in early detection of preclinical AD. Functional alterations in the posterior cingulate and medial temporal regions have been noted in individuals with memory complaints who later develop dementia, but such findings are difficult to apply in individual cases. A new approach may be functional MRI in which individual cognitive activation patterns can be determined and may be abnormal in those destined to develop AD. MRI spectroscopy may also be useful in revealing compromise of neuronal tissue in persons at risk for developing dementia. Recent studies emphasizing comorbidity of Alzheimer's and VaD also suggest that analysis of the degree of vascular injury in brain white matter and deep nuclei related to small vessel disease will also be important, along with atrophy measures, for assessing dementia risk. If neuroprotective therapies emerge, the need to identify patients at risk will become an urgent priority to rationally select those most likely to benefit from such therapies.
Monitoring progression and response to therapy. Quantitative structural brain imaging will likely be increasingly used as surrogate outcome measure to determine if new treatments are slowing down the rate of progression of atrophy. How best to measure longitudinal change in the brain remains problematic. However, medial temporal lobe thickness has been proposed as a simple measure to monitor longitudinal change, but so far has been difficult to reproduce. Brain loss can be calculated by subtracting annual coregistered T1-weighted MRI scans from each other, but again there are problems doing this reliably. Segmentation techniques as well as planimetric
